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n Abstract: Despite the low likelihood of malignancy, it is recommended that all women with pathologic nipple discharge
undergo duct excision based on the inadequate sensitivity of diagnostic modalities. However, these data originates prior to
recent improvements in breast imaging. We performed a retrospective review of patients evaluated in the setting of modern
diagnostic breast imaging. Of 175 women referred to our breast clinic with a primary complaint of nipple discharge, 142
(81%) had suspicious discharge. Of the 23 patients who opted for observation over duct excision, with a mean follow-up of
3.3 years, none have been diagnosed with cancer. Among patients who proceeded with surgery, cancer was diagnosed in
seven patients (5%). Six of the seven patients had either an abnormal mammogram or ultrasound. Among 46 patients with
suspicious nipple discharge, a normal physical exam and normal diagnostic mammogram ⁄ultrasound, only one malignancy
(2%) was identified in a 79-year-old patient with a personal history of breast cancer. In selected patients with suspicious
nipple discharge, but normal physical exam and diagnostic imaging, short-term observation with repeat evaluation seems
reasonable for patients who do not desire duct excision. n
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Evaluation of nipple discharge can be frustratingfor both patients and physicians. Nipple discharge
accounts for approximately 5% of referrals to breast
surgeons (1–3). The causes of nipple discharge are
many, the overwhelming majority of which are
benign. Physiologic nipple discharge is benign and
common. Pathologic nipple discharge is less common
and presenting features include unilateral, spontaneous
discharge emanating from a single duct, either clear or
bloody. However, even among the subset of women
presenting with pathologic nipple discharge, the likeli-
hood of malignancy is quite low.
The work-up of the woman presenting with nipple
discharge typically begins with a thorough history and
physical and directed breast imaging including diag-
nostic mammography and possibly diagnostic ultraso-
nography. If the nipple discharge appears physiologic,
no further evaluation is indicated (4). For other
patients, abnormal findings identified on physical
examination or breast imaging will guide a subsequent
diagnostic evaluation. Clinical uncertainty arises in the
patient with pathologic nipple discharge and no
abnormality on exam or imaging. Conventional wis-
dom has held that despite the low likelihood of malig-
nancy, these women require surgical excision of the
duct(s) to make the diagnosis, either via a central duct
excision or a single duct excision. This recommenda-
tion is based on the inadequate sensitivity and specificity
of imaging or of additional tests, such as cytologic
examination of the discharge or ductography. How-
ever, much of these data originates from a time when
breast imaging was perhaps less sensitive. This study
was therefore undertaken to the pathologic findings
on duct excision in the setting of modern diagnostic
breast imaging.
METHODS
With IRB approval, we performed a retrospective
review of all patients who were evaluated at the Uni-
versity of Michigan Breast Care Clinic with a primary
complaint of nipple discharge between January, 1999
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and April, 2008. Patients referred for a documented
breast cancer, or an alternate complaint (breast mass,
abnormal mammogram), who also had nipple dis-
charge, were excluded. The following data were col-
lected: age, family history of breast or ovarian cancer,
characteristics of the discharge (laterality, spontaneous
versus expressed, time present prior to evaluation,
color, presence of blood), physical exam findings,
radiologic work-up and findings, cytology, or pathology
results.
Imaging evaluation of pathologic discharge typically
included diagnostic mammography and sonography
for women over 30 years. Standard mammographic
work-up included CC, MLO, lateral, and spot (with
or without magnification) views of the retroareolar
area. Diagnostic ultrasound was performed using high
frequency tranducers of the retroareolar and central
breast to assess for breast mass, focal ductal dilation,
or intraductal mass. Actual scanning was performed
exclusively by dedicated breast imaging radiologists
who also interpreted the mammograms. Ductography,
if requested by the surgical service, was performed at
a later date.
For the purpose of this review, suspicious nipple
discharge included any discharge with blood (either by
report or a positive guiac), any unilateral, spontaneous
clear discharge, or any complaint of discharge in the
face of a personal history of cancer or strong family
history of breast or ovarian cancer. A strong family
history was defined as the presence of a 1st degree rel-
ative with breast ⁄ovarian cancer, multiple non-1st
degree relatives or a relative with breast or ovarian
cancer at a young age, whereas a moderate family his-
tory included any patient with a non-1st degree rela-
tives with postmenopausal cancer. Non-suspicious
discharge was bilateral, and expressed only or non-
clear, non-bloody discharge in the absence of a family
history of cancer. Fisher’s exact test was used to deter-
mine statistical association, with a two-tailed p-value
of £0.05 considered statistically significant.
RESULTS
A total of 175 patients were seen with an isolated
complaint of nipple discharge. The patient population
had a mean age of 50.4 ± 13.5 (range 13–99). Sixty-
six patients (37%) had no family history of breast or
ovarian cancer, whereas 66 (37%) had a moderate
family history and 43 (24%) had a strong family
history. In 29 patients, the family history remained
unknown, either because the patient did not know or
the clinician did not record the information.
The characteristics of the patients and discharge are
summarized in Table 1. The majority of patients were
referred to the University of Michigan Breast Care
Clinic with suspicious discharge (81%). In 90% of
cases, the discharge was unilateral, and in 74%, it was
spontaneous. There was either a report of bloody nip-
ple discharge or a positive guaic test in 120 patients
(69%). While nearly half of the patients (42%) sought
medical attention within a month of the onset of dis-
charge, 10% had the discharge between 6 months and
1 year, and 11% had the discharge for over a year.
Work-up began with a detailed history and physical
examination. A total of 151 patients (86%) had either
no physical findings or benign findings, such as post-
surgical changes from previous biopsies. Seven
patients (4%) had nipple inversion or retraction. Ten
patients had a subareolar mass or subareolar thicken-
ing, whereas one patient had a mass detected in the
upper outer quadrant of the breast. Four patients
(2%) had excoriated lesions on the nipple, whereas
two patients had dermatologic changes.
Almost all patients had mammography performed.
Two patients, both under the age of 30, did not
Table 1. Patient Characteristics
Average age 50.4 ± 13.55
Length of time discharge was present
<1 month 74 (42)
1–6 months 57 (33)
6–12 months 18 (10)
Over 1 year 20 (11)
Unknown 6 (3)
Laterality
Bilateral 18 (10)
Left 78 (45)
Right 79 (45)
Spontaneous?
Yes 130 (74)
No 45 (26)
Blood
Yes 120 (69)
No 50 (29)
Family history
None 66 (38)
Moderate 37 (21)
Strong 43 (25)
Unknown 29 (17)
Discharge type
Non-suspicious 34 (19)
Bloody discharge 119 (68)
Clear, spontaneous, unilateral discharge 18 (10)
Persistent spontaneous discharge, strong
family or personal history of breast ⁄ ovarian cancer
4 (2)
Values within parenthesis are expressed in percentage.
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receive mammograms. In 140 cases (80%), the mam-
mogram was normal, and in one case the mammo-
graphic evaluation was incomplete due to
unavailability of prior comparison films. Nine cases
had benign or probably benign findings, whereas four
cases had only dilated retroareolar ducts. Nineteen
cases had suspicious findings; a suspicious mass or
asymmetry in one case (6%) and suspicious microcal-
cifications in nine cases (5%).
Ultrasonography was performed in 132 cases
(75%), and was normal in over half (71 patients,
54%). Benign changes were seen in 15 cases (11%)
and dilated ducts only were noted in 20 cases (11%).
A subareolar mass was detected in 11 cases (6%), and
an intraductal mass or filling defect was detected in
14 cases (8%).
Cytology was utilized in four cases. In two cases, it
was negative, and both patients ultimately had either
an intraductal papilloma or papillary hyperplasia. One
patient had atypical cells and had an intraductal
papilloma, and in the 4th patient the specimen was
insufficient.
Ductography was used selectively, and ordered in
77 (44%) of cases. In 21 of the cases, where a ducto-
gram was ordered, it was not successful, either
because there was no identifiable discharge on the day
of the ductogram, the duct could not be cannulated,
or the duct was cannulated, but the contrast agent
could not be injected. In one case, there was extrava-
sation of the contrast. In the remaining 56 cases, 20
ductograms (36%) showed no abnormality whereas
33 (59%) demonstrated either an intraluminal filling
defect (31) or intraductal mass (2). In two cases, there
was ductal dilatation alone, and one case had equivocal
findings.
Of the 175 patients seen during this time period,
41 did not go on to have a duct excision or tissue
biopsy. Eighteen of these patients had non-suspicious
discharge, whereas 23 had suspicious discharge, but
essentially negative imaging and opted for observation
rather than duct excision. Three patients have no
follow-up beyond the initial consultation. For the
remaining 20, with a mean follow-up of 3.3 years,
there have been no subsequent diagnoses of cancer.
For the other 134 patients, tissue diagnosis was
obtained. In two patients, this meant a punch biopsy
of a nipple lesion (in one case demonstrating Paget’s
disease and in one case a benign nipple adenoma). In
three patients, this involved a core biopsy of an abnor-
mal mammogram finding. In two of these three cases,
DCIS was diagnosed, whereas the third case revealed
apocrine metaplasia and intraductal papilloma. The
remaining 129 patients underwent central duct exci-
sion. The underlying pathology is summarized in
Table 2. Cancer was diagnosed in seven patients. This
represents 5% of the patients having surgery and 4%
of the entire group. The most common diagnosis
among patients having surgery (47%) was either an
intraductal papilloma (59 cases) or papillary hyperpla-
sia (four cases). Fibrocystic changes were present in
26 cases (19%) and duct ectasia or inflammatory
changes were noted in 17 (13%). Six patients were
diagnosed with benign atypias detected (atypical duc-
tal hyperplasia, atypical lobular hyperplasia or LCIS)
and eight patients had other benign findings, such as
sclerosing adenosis, adenoma, hyperplasia, or lacta-
tional changes). Finally, six patients had benign breast
parenchyma with no pathologic abnormality detected.
The seven patients who were ultimately diagnosed
with cancer are summarized in Table 3 All seven had
suspicious discharge, bloody in six cases and a sponta-
neous, unilateral clear discharge in a patient with a
strong family history. In six of seven cases, there were
abnormal findings on physical examination or on
imaging studies. In one case, a 79-year-old female
with a prior history of contralateral breast cancer,
physical exam, mammography, and ultrasonography
were all normal. The patient did not have a ducto-
gram but, based on her personal history, proceeded to
duct excision, which revealed DCIS. Among the clini-
cal characteristics we examined, none (age, family his-
tory, length of time of the discharge, bloody versus
non-bloody, spontaneous versus expressed) were
statistically associated with the presence of cancer.
Table 4 examines the correlation between the mam-
mogram and ultrasound findings and the pathology
among patients who did undergo tissue biopsy. There
Table 2. Pathology of 134 Patients who had
Tissue Diagnosis
Intraductal papilloma 59 (44)
Papillary hyperplasia 4 (3)
Fibrocystic changes 26 (19)
Duct ectasia ⁄ inflammatory changes 17 (13)
Cancer 7 (5)
ADH ⁄ ALH ⁄ LCIS 6 (4)
Other benign abnormality (sclerosing adenosis,
adenoma, lactational changes, hyperplasia)
8 (6)
No pathologic abnormality 6 (4)
Values within parenthesis are expressed in percentage.
ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; LCIS, lobular carci-
noma in situ.
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were 104 patients who had a mammogram, ultra-
sound, and tissue biopsy, for which 43 (41%) had
normal studies, whereas 61 (81%) had an abnormality
on either mammography or ultrasound. Cancer was
diagnosed in 10% of cases of nipple discharge and an
abnormal MGM or US, when compared with 2% of
cases with normal studies. There were 44 patients
who had both a ductogram and duct excision, 33
(72%) of which were abnormal, reflecting the selective
use of ductography at our institution. Table 5 corre-
lates the pathology with the ductography results.
There were no cases of cancer when the ductogram
was normal, compared with 6% of cases of an abnor-
mal ductogram, although the small numbers limit any
conclusions. Fibrocystic changes were more likely
when the ductogram was normal, whereas an intra-
ductal papilloma was more likely when the ductogram
was abnormal, although in 6 of the 13 normal ducto-
grams, an intraductal papilloma was present. Overall,
one patient with cancer was diagnosed among 46
patients (2%) who presented with a suspicious nipple
discharge, but had a normal physical examination,
mammogram and ultrasound. There were 36 patients
who had suspicious discharge, but had no significant
family history or personal history of cancer and no
findings on physical examination, mammogram or
Table 3. Characteristics of Patients Diagnosed with Cancer
Patient Age Family history Discharge Physical exam Radiology Biopsy Pathology
1 69 None Spontaneous,
unilateral, bloody
Normal MGM-suspicious
microcalcifications
Core biopsy
of calcs
DCIS
2 40 Three 2nd degree
relatives with breast
cancer, one male
Spontaneous,
unilateral, clear
Excoriated
lesion on nipple
MGM-suspicious
microcalcifications
Punch biopsy
of nipple
Paget’s
disease ⁄
DCIS
3 34 Two 2nd degree relatives
with postmenopausal
breast cancer
Bilateral, expressed,
bloody (on left)
Subareolar
thickening (L)
MGM-normal
U ⁄ S-subareolar
mass on left
Duct excision DCIS
4 39 Unknown Spontaneous,
unilateral, bloody
Nipple inversion MGM-normal
U ⁄ S-intraluminal
filling defect
DG-filling defect
Duct excision DCIs
5 64 Unknown Spontaneous,
unilateral, bloody
Normal Normal MGM
U ⁄ S-dilated ducts
DG-beading of
central duct
Duct excision DCIS
6 79 Personal history of
contralateral cancer
Spontaneous,
unilateral, bloody
Normal MGM-normal
U ⁄ S-normal.
No DG.
Duct excision DCIS
7 37 None Expressed,
unilateral, bloody
Normal MGM-suspicious
microcalcifications
Core biopsy
of calcs
DCIS
DG, ductogram; DCIS, ductal carcinoma in situ; MGM, mammogram; U ⁄ S, ultrasound.
Table 4. Correlation of Pathology with MGM and
US Findings Among Patients Undergoing Tissue
Biopsy.
Normal MGM
and U ⁄ S
(n = 43)
Abnormal finding
on either MGM or
U ⁄S (n = 61)
Intraductal papilloma or
papillary hyperplasia
19 (44) 31 (51)
Fibrocystic changes 6 (14) 11 (18)
Duct ectasia ⁄ inflammatory changes 7 (16) 4 (6)
Cancer 1 (2) 6 (10)
ADH ⁄ALH ⁄ LCIS 3 (7) 3 (5)
Other benign abnormality (sclerosing
adenosis, adenoma, lactational
changes, hyperplasia)
3 (7) 5 (8)
No pathologic abnormality 4 (9) 1 (2)
Values within parenthesis are expressed in percentage.
ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; LCIS, lobular
carcinoma in situ.
Table 5. Correlation of Ductogram and Pathology
Findings Among Patients Undergoing Tissue
Biopsy
Normal
ductogram
(n = 13)
Intraluminal filling
defect or ductal
dilatation (n = 33)
Cancer 0 (0) 2 (6)
Intraductal papilloma or
papillary hyperplasia
6 (46) 22 (67)
Duct ectasia 2 (15) 3 (9)
Fibrocystic changes 5 (38) 3 (9)
ADH ⁄ALH ⁄ LCIS 0 (0) 2 (6)
Others 0 (0) 1 (3)
Values within parenthesis are expressed in percentage.
ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; LCIS, lobular
carcinoma in situ.
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ultrasound, which represents 25% of the population
for whom duct excision was recommended.
DISCUSSION
Nipple discharge is a very common complaint
among women, often prompting referral to a surgeon,
but only rarely a sign of underlying malignancy. In
this series of patients, cancer was present in only 5%
of patients presenting with suspicious nipple dis-
charge. The high percentage of patients referred to
our breast care clinic with suspicious nipple discharge
(81%) probably reflects our referral patterns, with
many women having physiologic nipple discharge
managed by primary care physicians without a referral
to surgery. In addition, many women with nipple dis-
charge undergo directed breast imaging prior to refer-
ral to surgery, and in many cases might be diagnosed
with cancer prior to referral or be categorized as
‘‘abnormal mammogram’’ or ‘‘breast mass.’’ Several
studies have estimated the incidence of cancer in the
presence of pathologic discharge as between 4% and
29% (1,5–16). However, as most of these papers only
analyze those patients who ultimately underwent some
form of biopsy, the incidence of cancer will vary with
the definition of ‘‘pathologic nipple discharge’’, the
work-up obtained and the institution’s indications for
biopsy. In addition, most of the patients included in
these series were evaluated over 10–15 years ago,
prior to improvements in directed breast imaging.
As the sensitivity of directed breast imaging
improves, the fraction of patients with suspicious nip-
ple discharge and negative imaging should decrease, as
should the likelihood of malignancy within this popu-
lation. Among the 46 patients seen at our institution
with suspicious nipple discharge and both a normal
mammogram and ultrasound, only patient was diag-
nosed with cancer (2%). The one patient who did
have cancer despite negative imaging was 79 years of
age with a personal history of contralateral breast can-
cer. In addition, 23 patients with suspicious nipple dis-
charge and normal imaging opted to not undergo
excisional biopsy and with a mean follow-up of over
3 years, and none have developed a malignancy.
It is important to point out that this is a single
institution study with dedicated breast surgeons and
radiologists. However, with such a low incidence of
malignancy in the setting of a normal diagnostic mam-
mogram and ultrasound, the practice of routine duct
excision for all patients with pathologic nipple
discharge can probably be re-examined. Many patients
in this setting might still opt for duct excision for pal-
liative purposes. However, a selective approach to
duct excision in women who are willing to watch and
wait seems very reasonable. Patients at high risk of
harboring a malignancy, such as a personal history of
breast cancer or strong family history, should be indi-
cations for duct excision. Some authors have suggested
that the age of the patient should also be taken into
consideration. Seltzer reported a cancer incidence of
only 1% among women with nipple discharge less
than age 50, and an incidence of 9% among women
50 years or older (1). Other studies have also reported
an increased median age among women with cancer
versus those with benign disease (6,17). Using these
definitions, our series showed no association with age.
However, four of the seven cancer cases were in
women £40, even though they were only 20% of
patients with suspicious discharge, and this reached
statistical significance (p = 0.03). Thus, the importance
of a thorough work-up and evaluation of pathologic
nipple discharge regardless of age cannot be overem-
phasized. For women with a completely negative
work-up, our data does not support using age alone
as a reason to pursue duct excision.
Ductography may be a useful adjunct in the patient
with normal mammogram and ultrasound who prefers
observation. In our series, among 66 patients with a
normal mammogram and ultrasound, a ductogram
was attempted in 32 and successful in 24. Of these 24
cases, no abnormalities were found in 10. Seven
underwent duct excision, none of whom had cancer,
and three opted for observation. For the 14 patient
with abnormalities on ductography, most were intra-
ductal papillomas. In our series, our numbers are too
small to make any definitive conclusions on the role
of ductography in this setting. Adepoju et al. (17).
examined the value of breast-imaging studies in
patients with nipple discharge and found that individ-
ually, mammography, ultrasonography and ductogra-
phy did not have an adequate sensitivity or specificity
to avoid duct excision, but they did not report the
incidence of malignancy when all three modalities
were negative. Several authors have reported the use
of additional modalities beyond mammography, ultra-
sound, and ductography in the patient with pathologic
nipple discharge, such as MR imaging and ductoscopy
(14,18–23). Results are mixed, and additional pro-
spective research is necessary to see whether these
modalities will allow for a larger percentage of
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women to avoid surgery. It would be expected that a
negative MR in addition to negative conventional
imaging would further reduce the probability of
malignancy in women during observation. Conversely,
false positive MR may subject more women to unnec-
essary intervention.
In conclusion, among a modern series of patients
presenting with suspicious nipple discharge, the inci-
dence of malignancy on duct excision among patients
with negative physical examination, and both negative
mammography and diagnostic ultrasound, is extre-
mely low. For low-risk patients (without a strong fam-
ily history or personal history of cancer), short-term
observation with repeat imaging and clinical exam is a
reasonable approach for those patients who do not
desire surgery for palliative purposes. In this series,
that would have reduced the number of duct excisions
by 25%. Ductography may be helpful in further
selecting duct excision versus observation. Patients
who develop new findings on exam or repeat imaging,
or with persistent nipple discharge, should undergo
duct excision.
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